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(54) MULTIPLEX MODULATION DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the considerable 
enlargement of envelope powder of the code 
division/multiplex/modulation signal of a multiplex 
modulation device used for the system of a direct spread 
code division multiple access system. 

SOLUTION: Direct spread data of input terminals 
1 r 1 n are multiplexed in an addition means 2 and are 
inputted to a band pass limited filter 3. the outputs is 
inputted to a amplitude modulator 4 and a multiplex 
modulation signal is outputted. In the multiplex 
modulation device, an amplitude restriction means 7 
restricting the output value of the addition means 2 to 
a prescribed amplitude restriction value is provided 
between the addition means 2 and the band restnction 
filter 3 A data conversion means can be provided 
between n input terminals and the addition means 2 
instead of the amplitude restriction means. The data 
conversion means converts inputted direct spread data 
into data so that the output value of the addition means 
becomes less than a prescribed restricted value. 
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(57) [£*)] 

[#ft*Skl A*«* l^i.©^***^-** 

»pj|[^ik2T?#fiL-Cfflr«flai»7W^3^A*U * 

So *»WT?tt*n»*a2i:fl!f«fli!ll87^^3i:©iai 
* JnS[#aoiH*«[^BfS©IBIIfi«[eiTi: ft* J: 5 



««tsii»- 



[ffjR^2] n{@ (n»4 2SJUi©fiE«C) <£> A^SS^i- 
t, 

[ft#J§3] n<@ (n!£2^±<£»0 »A^8^t 

f£ n <@© A^Sffi^ I- At) £ ftfcfflStftttT*- * £M{@ 
Bf*— jjffcjfc^&WMfi©^?*— * Sr^tu^'HA^I-t 
KMffl©«f#S!lR:7 ©U^ff ^§:^fi-r 6 JP@^ 

at, 

[fjM?3®4] nj@ ( n fi 2 W_h©g$:) ©g§ 1 A^#8 
*2A*iB : ?-ro»l, J6 2iffBafc«f*-*«:* 



£2««fWR^Jii:©fflrt«#fc*frW*^"*" 

5*1, S^^cfMPS^^^ 
jg l R 7 -f ^ © ffl ^3 « # K* 2 flt««S R 7 

[ff*JS5] nl@ (nf3:2J^_b©fi$:) ©* 1 A^ffi 

&nm<nw, i A^s^f iti^-^^Mi (m 

©^-^teSafct- 3* It*- 

^nm(D^2A^^w,2m.mm ; f-9^m (k 
20 t&fgi, m2iD^#©©tt3^f^& j e^HA^-r5m 

1, ^2^0JPS7^/V^t, 

©W*«iS-t*VPix0f5E«)«*BIWRtf[«Ti *5 * 5 
[fS#Jg6] n<@ (nf*2JS*Jt©«»:) ©flA^ffi 

30 mm&M?--? t \cm<s\,^x$m"ft , g>i&&w.&&mmtir 

^n<@©miA^ffl^©^lifi:^*£^-^* M 0 < M 
tt**) ©f*-*^**-^ 5*1?*- 
BEnfiro«2A*«8 : f-wJB2ifi[g!a:«f f -^SrKffl (K 
ttSESc) ©^-*fc**-f-*fB2f*--*a£iMMil:J:, 

^-r 5m{@©is i mwm?**'* t > 

ggff 2 "f— 9 ^&#&© K{@© W ti"f— 9 ZJzfhZiftA 
jrt-Z> Kflico* 2 flFttfWR? ^ 
40 0E$1, JB2fflf*WR7-f/v^©U*«-§-S: J ttb-Pn* 

*i-6*i, mzbm^-Wib, 

fK*i, m27-9$z&^mz. &mi, %2mwwt 

[fiS*3®7] nf@ (n»i2W±©S^) U« 

50 Elffitf"^ t its<5^-cw^»w*Sia:x*w«# 



(3) 



#gfi5pl 0-6 5 6 4 7 



&mi, »2A;fi«^a»fc*nwA;fc3nfcSE*i, 

f£S&i, m2toW.^&£ v ) Zfr^ftAXZntcm^Vs. 

KfBi, *2ig«MI^#&*i^HA*r*-5»l. £ 
2fl!P«ft!l»7-r/i'^i:, 

ttfg l »«il87 -r ©W/j<S#i: RIB 2 ffiF«»JK7 

^MM, Qfc1-$fct, /" (I'+Q*) 
<z>fiBIWIR«[6ilT t *S J: 5 KiSBIHffliKift 5 *:*? ? ~ £ 

[Bft*j£8] n{@ (ntt2 8JLhO>S5»c) 1 A*Ji8 
UnWi A^iST- A^ £ SB 1 itt^ai^CT-- 

^*ij:tn»nffl©«2A*«B^?>A^*ns«2ii:« 

SKIRt*-**, (Mtt«E«) »fgl»7='-*:}3<fc 

ttfgi, tB2jnnr#aoa*fi-s-«r- ! EriT^e*i'A*i-5fs 

i, «2W«Sllfi7>r^i:> 

ZfrlrthlidZUQk-tZbZ. r (I 2 +Q J ) * s 0f 
^coS^JPg^T J: * 5 J: o ? o 

IWf*J®9l rim (n\Z2SX±<D&m) 1 A^JJS 

tit n i a^jb^&a^j ztizm 1 BiKtem^" 
* *> J;t« n 2 ArtSHP** b Art S JB 2 j£& 

t*K<@ (KttS^C) ©»2«*7 5 -^t*^ j e*>'**'*" 

5 

*^8M?U:<z>Mte<E>f5 l * fc-ttve^A 

MSMirol i «$ftJPg7 <b , 



wtf-zwm-ms.. »9ii, %2nm^WL<Dmtjmz 

Zti^tii&ZXfQk-tZbZ. /" (i 2 +Q J ) ^ 5 ^f 

^ i & ws t -r 5 &wmmm, 

10 [000 1] 

*5cg8K (DS-CDMA) #5t«r/flV5i'*? l -M-*5 
[0 0 0 2] 

|13lt DS-CDMA^St-fflV^ 

•rEIT-fcSo £8tffc»S£K 3 o l H n^rojg^tetfcll] 

Jg200i (i =1, 2, • • - , n) «J£ 

tmm&2 o o i Heaven* jK*i o i i , 

20 0 2 i -e#fi££*l,5c #111813 0 214, 

[00 0 3] liLg|fe£Sfe^tt3 O ITU itl©^ 
©tfif-^liA*«^3 O 3 i KArtSit, 

o 2 i -eQujt$tnz&wm*tm#&i o i i 
•xfjRHsn, wmm*-? t ^x^mmmmz o 2 

OA«fl i l-A^^tb^o #1^1813 0 2f 
H =&A^liS^l i©ifl:S!i£«f*-^H:, *P^*a2lc 
J:9^S$nSo Hi 8l£n = 4©»&©illl|PM2© 
30 Ibf^WS:*-*-. 

[0 0 0 4] B18 x i fiA^jSffi^ 1 i 

XI4*n»¥S:2©m*f*-^Sr*Ut:^5o Xtt 
A^iST- 1 i »f-? x i |£**je?-rafltfB««i: LT, 
x i = 1 (Dtgi&O&ft* 0 , x i =O©#£-<0tfltfB«r« 
LT, h/l-fPt LT^tHLfcfltt?fo^ 0 {xi} 

40 4l^-TJ;5)|C, S^4 0 1, i»M4 0 2, 

^ai§7-</i-^4 0 3t-»^§^5o mmumy^^^ 
3<nmti\z, mn^4 0 1 t?^9J»ig»4 0 2cDm^-r 
5»a&«tja»«ffi-§-i:*w*^ ^iii§7^/^4 0 

[0 0 0 5] 013 "Ctix n m<£> Ati^^- 1 i «fc 9 A^3 
$^■5^-^ &fln**& 2 let 9 JP^ Lfc«J-«r«iWK 
7^/v^ia9 ^F«3?J Pg-T 5 MtfL t ft o T ^ & 355 , # A 

50 $ijpg7^^^&^(t-5^t UTtiVS H115iC#A 




(4) 



[0 00 6] 016 ttSEW^i: LTittXaEWSrffl^yt 

«fi£0ijt?fc5o 01 6CD=S£ffii-*5V^ At>^3 0 3 

3 0 4 i ir2#B££*K *;h^;h£5 1 *£*» 3 0 5*5<fc 10 
t/m2t£fcgP3 0 6T?it«t£«£;ft5. 0 
5l±nfi©!MiS:«*£*lB]»S2 0 1 i 
^t£mial!^2 0 1 i ttfftlMSl 0 3 i *5±I«£tMSF#« 
«10 4 iT-«J«$n5c SB2j£««BJ3 0 6li 

nM2»ft0K2O 2 i $r(i^> «-*2jfilSJl£ 
&Ih]S& 2 0 2 i ttSHMSl 0 5 i # J: 
1 0 6 i T?«**tuSo ®ite»SP3 0 5*sJ:U«SB24t 

«cgp 3 o 6 (ommm^wim^ 013 ©itsififtic^fi 

3 0 1flD»ffi:PI*t?*>5. #lfWSt3 0 7Knm 

i, J6iJn*#S:2 i*sitf»2*p»#a2 2, »i» 
#S!ll87-<vW3 i*sJ:U«tB2«F«1WBR7^^3 2, 

[0 0 0 71 t»10 3 i*SW*3l»10 5 iWW 

jSitfnfSOTS^A^ffi^l 2 i KArtSHS. »1A 

^jia^ 1 1 i ©aiasst*?*-* «!S i *n**& 2 i 
m^n, ^^jps7^^^3 i-tw&mmztiitmz-w. 

£ 2 A^SSH" 1 2 i flSiff&tfcttfW »** 2 M%^Wi 2 30 
2-C#m5tl, «F«#JIS7>r^3 2T?flf«#JIS*ixfc 

ffcj::ia£§EM4 owiaXXfciB^ 4 2ia^$^„ 
it$f^S9SS4 Ottiai 7{^-f-«t l^ffiA^jffi^-4 

l*3iait:^A^ffi^4 2fc, Jf«B5«S»4 0 2i, I 
tm&&4 0 2©W*-rS»i£»««««^*2oJ^ 

E-t-a«a#E«4 04i, «*j#e»4 o 40-^ 

ffl^m-§-fcis]taA^ffi^4 i©fiffeSr**t6*»S 

4iit, ffi^j^ia^4 0 4 wt. 9— ^coaj^ff 9 

08^5^4 0 5^, ^ffi^4 0 5©tftfJ«# 
tit^A^ffi^4 2©m#iS:*»-fS*ff» 4 1 2 40 
^ ^4 1 i^J;l/4 1 2 0>W2jft3-3& SJ fc;h/ J &h'# 
«&S*b51Bf*iiii7>r^ (BPF) 431^3^43 
2fc, fflr«iiifl7-f^4 3 l*5<fcU<4 3 2<Dmt)iW^ 
W^ffif 5 - W^t 61^]^ 4 0 6 

[0 0 0 8] 

*sv-c» ^s^psswA^ffi^^ia^^x-^^- 




4#W5pl 0-6 5 6 4 7 

6 



«&*^o#fi*(SFi-t>arr*o 0^*4 a 

1 8 j^-f-J; 5 £S^WSK<z>#A*J«im-A2>* 
;h,Siff«tfc«^-* { x i } ( i = 1 , 

• • • T 4) fc-f {x 1, x 2, x 3, x 4} = 

{1, 1, 1, 1} *fcr± (o, 0, o, 0} -?£>5# 

£S?*-*ffiX<0|&»ttttft:fctt4 i:i5> 

[ooo9] mmmm^n^itmm (d 

S-CDMA) ^0D^^-r^!-fflV^#5-*^P^K» 
[0 0 10] 

(1) »*«1©»W»4. n<B (ntt2£Lh©«Sfc) <D 

A^l^i-^H^A^^HfciS^ife^-^i-^^ 

[0011] (2) 2 nffl 

©A**a^tA***t^KSSt£«^-^«rMfi (MI4SE 

[0 0 12] (3) 3 ro^fiSEWKtt-e»4, nte 

(DA^«^I-A^ S ftfcOttfgfem^-* ?rMffi (Mtt« 
ft) ©9 f -^j;:aEift-r6f f -^aE»#ai:s 

SiJP57^/i-^t. Mffl©fflF**JIR7-</i'^«>Hi*«#S: 
[0013] (4) m*m4CDmW\Z. nm (n(42^ 

±©it) rom i A^sg^ i^wtiA^ s ix*:* i a: 



*«4-cii, ssi, |2am^i, ®2mm&& 

i, jg2lni!P*a©W^3«[Sr*ii^iT'0f3£©tBte«lfR(l 
S6 2fi««l8*lil:*, SBi, *2fiB 

mm^mtim ^fc^neftA^-t-sm 1 , * 2«p« 

[0 0 14] (5) »*3S5©#m«PiSB-ett. n{@ 
©|g 1 A***©* 1 ittSSifctt?*-* £M{@ (Mtt«E 
ft) <757 f -^^m-rSBl7 = -^^^S<b> nf@05 

©f*-^lc**-rsJB2f f -^aElft¥fl:i:, SBl, tS2 

f ? —^asift¥a©ta*'5*— ^sr-tih/^jt^s-fssBi , 

^A^-rsJfSi, »2»*«RR7^^i:, SSl«r* 
«K7>f^©W^«-§-i:JB2flf«fl!llR7-r^roW* 

aep»i!8SR»te>ix«o ^u-r, ibi. «2f*-^as» 
mmmmm^r t * -s j; 5 ^ - * aaMbf^srfT 5 „ 

[0 0 15] (6) »*«6©#fi3EP81fett> n« 

ft) »^-^^m-r?»^l^-^^^^^ nfliO 
i 2 A^Sf»f 2 Eifeir-? * K|B (KttSSfc) 
©f*-*fc3E*i-*tS 2 9 s - SUtW 
g£&#©tf>M<@ 05 tti ^3 7='- * £ ■€: iv€*t KiT$~ 3 MB <0 

&im#Mm7<<*>*t. i2f J -«»Ki© 30 

mi, %2mwmm? 4 'i-? <omt>m^*zfr 
?ti&w*&mi, iiw^©tti 
/j«^t«2jnii[*a©w*«^-*iff^ssw^" c ' 

l-c, ssi, »2 9*-^as«i¥iktt» »i. #2m#m 

[0016] ( 7 ) fS#J£C 7 ©^saEWKfi-Ctt. jb 

1, l2AA««^ ; e^A^*Ml, SB 2 St 40 

««:«f*-*«:*ft*n#£i-3SBi, S2*n»#gk 
ir, mi, SS2MJM i g^0*fr^ftA*iS*wfcf&^> 

ig«tiwi8ut:asi, »2jg«wia«#«:a^-t-5«te 
ftflK^at, sii, ^2^tiSijpsm-§-sr j eH^ixA^-r 

5 SB i , f2 ffifi£fMlS7 -< <t , ^1 fflF«fWK7 ^ 
^03a*«^i:»2ffl?«WR7w , ^^(OW^«#S:iaSE 

Rtt&*t5. ^LT, gif-gWSW^ mi, ^2»l 



[0 0 17] (8) »#Jg 8 n{@ 

©fs i a^j*^ e> a^j * ^* * i scssttKf*- * ** «t 

tfnffl©SB2Aa#^a»&A;fcS*t3fS2itt&tK1R? f -- 
l, SB 2**9*-^ 

&wen#frt-asBi, ^2WSi, ssi, *2 

*p 3»¥gk<oW*« #-*-tiv=eixA/J"r*SB i , i2?l« 

MiR^^^i, ^i^mmy4^<DmMt^rtm 

-C, fBi, SB2Un»*a«>W^fiS: 

9 [0 0 18] (9) ff**9«^m^P^«-C-»±. n{@ 
wfB l ArtflS^feArt SfrSlB 1 

1/ n m<DW, 2 At)%&?frbAtl 2 tftfg&fiSCT-- 

M<@ (MttSE^-oSBiaEft^-^^^VKfl 
(KttSEK) rof2»f-?l^^»t5f- 
^SElft^ai:. ^3E*#aroMfi«>SBi*lfe7-"— ^ 
Sr^n^^A^-fSMffloSBUffWfWK^'f^^- ^ 

K^erom 2 sei*?*— * sr^^fHA^t 

5Kfi©SBi«f*flHIS7^^4:, SBi, SB 2 fflF«WBi 
^iO-tfJ*flf fcWifi#tt5* l , SB2AP^ 

3EP»iASK»te»tb5. SB 
l, SB2Jmi|[*afl5ttJ*li[Sr ; tiT^Hl*sJ:tJ«Qfc-t-S 

[0 0 19] 

m Ml *^Wi-J:^«. ntewA^SB^^A^J* 

jxsEWf-^ sr*niMMre#s.» urflf«flaiiS7 ^ 
^<-^^K(i#-**w«H-Ay3u> ^m^m^m 

#*IMK7 /u^ Wmi©^i3^-CS*i3iiJPStt^?rfTo T 

[0020] *fefBiro^fti tt, ±IESteM!8*ik* 
Rtt 5ftt> 9 n e«A*«f An^#© t oBBICt* 




ffiik-tZ>Z.t&X%Z>o 
[0 0 2 1] 

mm<omm<orm] m 1 1 ©asw^tfcw? 

*>?K Hi 3 75^1 7 <D%mmhm— ©Wl-iiP- <^ 

@ l 3 5. 
[0 0 2 2] Mipg«lJK¥© 7 -ett, jBHCW2©ffl^ffi 

{xl, x2, x3, x4} = {1, 1, 1, 1} 

{0, 0, 0, 0} -c*>5»-e\ jp^©2roW^^ 
-^||[X©l6#«[f44i:jS:5. «<HMI8#S: 7 ii. Xri* 
A^ S*ufc»^^XSr3f«©S««ISffl['e#JIS Lfcf*- 
^YSrm^li-So 4#1, Jg<i«!ISR«[2©»^l4, 01 
8 fcl7jrf\fc 5 I- "+4^+2" *5j:Tje --4—2" t 

[0023] rrt% 7=-*X, YttffiM«tf*>9> & 
SS0iJT"b^"C*fc'5o B2I1, fiBMBRSbf^roAW^JW 

fflpg*© 7 ©Artre 3* «t trw^«^ Ux< 

[0 0 2 4] BgiHftJP8^©7li, ROM^^p^p 
S»D S - CDMA*iSS:»!llIfl^f 

IU4i« 

fe5o 

[0 0 2 5] *fc*»W©3£W4. ^»JP5^^;v^3 
WHfta^^*sffi , JPi^7^i9tfrv^wT% »Js£*s$t^ 

Rib-far: fci«-e#5o -rorirli, *B»ii«^0>fiffl 



(6) ^M^P 10-65647 

10 

JB^-i i fciJn*^&2 i©|ffl|rf-^IE*¥a8*s»»t 

s wiw£f&$3-r 5„ a i Lfcts*jg i <D%mm<r> 
7 -m, 4&m, mmmmm.2(Dm^ 

" +4 _^ +2 " , "-4-*- 2" t^^mmhft&ftfr 
*vfc 0 iwJMMa2tt {x i } «:#SLfc«X 
KKtt fcftTfc 0,018 (^^i~<t o K { x i } £ { y 
i) -c*-*-»*-&fc>*»-B***-^" e * ,5 «> {x i} 
10 Hyil l^tSrif, JDiSC«2-C#SLfc« 

[0026] r.r.-t% iai 8\^-r±?\z.nmfflm£fr 

fcfcYtt, (yi! (i=l. • • 4) -Cf4*<, 
{zm} (m=l, 2) 

(Z=Y) o t>, 8 ©tftfJ?*-* 

A^SH^ie^fcfc^-^iriBicnfi-efc-s^® 
»4j&v\ (yi) *■ um) t-rz>m&Kmm^m2 

20 [0 0 2 7] f-?Wa8tt, {xi} (i = l, 

• • • , n) (DAM^MVX, lyi) { z . 
m} (m=l, • ' • , M) ^m^jffi^l 3ml^t 

*t(xiU, {yi}*fct4{zm} (m=l, • 

• ., M) bVtt&^Ss^X. ^RtfROM&ffl^T 

[0 0 2 8] 0 4«ft*3S3ro|gWcD^J£^JT'feSo 

30 mg&®.**Wtftfc~ b&temtirZo 

8<Dmm^-^^X\i. B 3 t?©lftWi: * 

«<, f^»i8^W^13m (m=l, 

. . • , m) tum^®2 bcDm<D&®z&^n*:th& 
-cotiiRgic<to, mi 5©f6*«ii5i«iiitflf«ffliR7-f 

[0 0 2 9] H5»4eft*^4«)38M<o^Ki«"P*>S«» - 

40 w2g®f4l2i ero^a^lSSIffi^tfc^l-^^ fBiJPW# 

©2 1 t*iffiF««ni»^'f^3 1 t©m©aK, *sj: 

Xf%2m%^St2 2 tm2$ri&fflm7'(^? 3 2tv>m 

<nm.m^ ^t^n* i Js«WK#gk 7 i*sj:t*as2ig 

itgSiJPg#©7 2*1* Abfc^i:wft!lf4l^«t?fc5 0 IB l 
®*i*JPg^© 7 l *J J:tJ«* 2 S*Iffi<JPS^gt 7 2 ro»f£ 
tt, B l tc^-TIf 1 w56t6««?lSBflifllB*S: 7 «>» 

fttmmxihV), *n^nJBi*n»M2 i*sj:t«B2 

JD**®2 2roai^«[Sr9f3£©S*iSflKffi'^ f WI8-r*o 
cro^ifcJ: ^> ja£«WJ£4 0KA*J$ix5'<--.*'< 
50 yK(lt©«WT^5©t-, Hi©^t6Wil?l« 



(7) 



<$ffl¥-l 0-6 5 6 4 7 



11 



12 



[0 0 3 0] !3 6«fS*3S5(0|g^w^iS^JTfeS 0 r. 
*JB^ i i i £SBianjr*Sk2 i n{@ro 

a«?i 2 i tw.2nm^m.2 2 irorarosijsi-. * 
ti^ettfBif— ^**#a8 i*sj:tfSB2? f -*aaM i 

^lf-«fS8 1CW«f 14m (m=l, • 

• •, m) w^-*f4i&iflnll#©2 it'#l^, IS 

imtiMi&y * 3 1 sri§L-cia:S!aEW»4 oi^a^j 

i2f-^»?S8 2(0^8^1 5 k (k 
= 1, • • • , K) ©9*-^tt*2JlP»#a2 2-C#fi 
S*U »2lBf«iiii7^^3 2S:iiL-rif[5S3EBI*4 
OiCA^lStvSo H5©^ffi«^»^fc©i:IW!«fc- * 
$£fHS4 O^A^^S^-*^ K«-§-©SBSrte 

iSBt^mm^jcoii^^Kit-rs^ir^x^So **s, 20 

^lf-^E^S8 l*3j;^2y=-^^#©8 2 
[0 0 3 1] H7»4W*3fi6©»M©IIJteWC*>5o 0 

6 ©§S«-ea?«fHI8:7 ^ ^ *s*n»#a t jffXSEWISi: 

A=V~ (I. ! +Qo ! ) 

QofiB'Jfctg«fHfiMtf?5«j£^&5a s » n*tfc»U» 3C 

T<k *5 =t 5 ^JgHfMKttf^Srfi 1 5» 010 dMffiltt 
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